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KT, Abstract Device for storing Oexibte sheet material (3). which device (I) comprises a sttirage red (5) for storing fte flaable 
21i^ (3Ti^^ (SrLeiving feeder means (7. 8a. 

^) and the buffer means (9) and can be roDed up on these; and at least one guide member (11) arranged on the feed* mefflsa. 
SiidijL flexible material (3) in. Tl^ device is configured such that the feeder means compose at least three feeder 

bands (7. 8a. 8b). 
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Device for storing flexible sheet material 

The present invention relates to a device for storing flexible sheet 
material, which device comprises a storage reel for storing the flexible 
material, buffer means for receiving feeder means, which feeder means are 
arranged between the storage reel and the buffer means and can be rolled up 
on these, and at least one guide member arranged on the feeder means for 

guiding the flexible material in. 

Banknote feeders, more generally referred to as banknote cassettes, are 
used inter alia in systems for automatic handling of banknotes. The banknote 
cassettes are used for example in cash exchangers or in other cash systems. 
Examples of areas of application of such cash systems are found in commerce 
and in retail operations. These cash systems provide cashier staff and 
customers with a more reliable and faster way of handling coins and notes. 
The cassettes can be removed from or connected to so-called cash cabinets 
which are placed, for example, at the shop's cash point. The banknote 
cassettes often comprise feeder bands, or banknote bands, which together with 
the banknotes are rolled up on reels inside the cassettes and are unrolled from 
these. Reference can be made, for example, to US 4249552 which discloses an 
automatic money handling device. 

The feeder bands presently consist of an upper band and a lower band 
which are rolled up on respective buffer reels. The two bands drive the 
banknotes into the device and are roUed up on a storage reel. This means that 
the upper band and lower band encapsulate the banknotes, meaning that a 
winding turn around the storage reel has a thickness corresponding to two 
band thicknesses and the thickness of the banknote. 

Thus, known banknote cassettes generally suffer from the disadvantage 
that they are heavy and take up a lot of space. It is desirable for the cash 
cabinets with the banknote cassette placed at the cash point, for example in a 
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shop, to take up as little space as possible and at the same time be able to hold 
as many banknotes as possible. It would also be desirable for the banknote 
cassette to be able to hold more banknotes than the cassettes presently 
available on the market, while at the same time taking up less space. 

5 It is further desirable to be able to reduce the number of drive motors in 

the banknote cassette according to the prior art, as operational reliability can 
be increased in this way. At present a number of motors are often used for the 
different buffer and storage reels. For reasons of space, these are also arranged 
in a complex construction, which involves high assembly costs. The operation 

10 of the motors is likewise complicated, since the various reels must have 
different speeds depending on the volume of the rolled-up feeder bands on 
such reels. 

It is also desirable for banknotes to be able to be transferred for 
example to a collect box without becoming caught between the collect box and 

15 the banknote cassette. 

The banknote cassette according to the prior art takes a long time to 
assemble, because assembly of the drive motors is time-consuming. This 
entails higher production costs for the banknote cassettes. 

Banknotes which have been stored in a banknote cassette according to 
20 the prior art have a tendency to roll up, which among other things makes it 
difficult to pack the banknotes in bundles. 

Likewise, banknotes which have been stored in a banknote cassette 
according to the prior art are often charged with static electricity. This is 
because the feeder bands in known banknote cassettes come to touch each 
25 other where they meet at an entry/exit device for the banknotes. The 
electrically charged banknotes are awkward to handle when they are freed 

outside the banknote cassette. 

Likewise, the feeder bands in these banknote cassettes are described as 
being made of a transparent material, since the value of the banknotes is read 
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off after said banknotes have been conveyed into the banknote cassette 
between the upper and lower bands. This transparent material for manufacture 
of feeder bands for banknote cassettes is likewise an expensive material. 

The main object of the invention is to make available a banknote 
5 cassette which weighs less and takes up less space than the banknote cassettes 
available today. It is also an object of the invention to make available a 
banknote cassette which, while having the same volume, can acconunodate 
more banknotes than the banknote cassettes available today. 

Another object of the invention is to make available a banknote cassette 
10 with a reduced number of drive motors, in order thereby to reduce the weight 
and outer dimensions of the banknote cassette, increase the operational 
reUability and reduce manufacturing costs for such cassettes. 

The invention also aims to ensure that the banknotes, in their freed 
position outside the cassette, do not roll up on themselves or curl. 

It is also an aim of the invention to make available a banknote cassette 
which does not cause static electricity of the banknotes. 

The invention moreover aims to make available a banknote cassette 
comprising nontransparent feeder bands, in which cassette it is nevertheless 
possible to visually or otherwise scan the banknotes. 
20 The problems mentioned above are solved by means of a banknote 

cassette, of the type mentioned in Ae introduction, in which the feeder means 
comprise at least three feeder bands. In this way. an intermediate feeder band 
can constitute a support against one side of the introduced banknote, while two 
outer feeder bands constittite a support against the other side of Ae banknote. 
25 By this means, the feeder bands can be arranged alongside each other on the 
storage reel, where the two outer feeder bands, corresponding to the function 
of the upper band, enclose the two outer areas of the upper face of the 
banknote and the central feeder band, corresponding to the function of the 
lower band, takes up the central area of the lower face of the banknote. Since 
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the three feeder bands are rolled up substantially in line with each other on the 
storage reel, and the banknote is taken up within the area of this line, a band 
thickness is eUminated for each roUed-up turn. The weight and dimensions of 
the banknote cassette can thus be reduced. Likewise, a groove is formed on the 

5 banknote by means of this solution, which groove ensures that the banknote 
does not roU up in a freed position. The two outer feeder bands can equally 
well perform the function of the lower band and the central feeder band can 
perform die function of the upper band. 

The buffer means, that is to say the member or members which take up 

10 that part of the feeder bands/feeder band which is to be stored on the reel 
witiiout enclosing any banknotes, advantageously comprises at least one buffer 

reel. 

In Ais way, tiie number of buffer reels can be reduced to one, which 
results in a less bulky banknote cassette. In otiier words, die tiiree feeder bands 
can be rolled up alongside each otiier on one buffer reel. The weight and 
dimension of tiie banknote cassette can tiius be reduced. 

A first feeder band is advantageously diverted away from tiie otiier 
feeder bands and tiien returned to tiiem at tiie guide member. 

The expression first feeder band here signifies an inner feeder band, 
and tiie expression otiier feeder bands tiius signifies tiie outer feeder bands. On 
being reeled off from tiie buffer reel, tiie outer feeder bands can in tiiis way be 
diverted away from tiie central feeder band in such a way tiiat tiie outer feeder 
bands at tiie guide member meet up witii tiie cential feeder band substantially 
in tiie direction towards tiie direction of movement of tins central feeder band. 
25 At tiie guide member, tiie outer feeder bands and tiie central feeder band are 
arranged to interact in such a way tiiat tiie introduced banknote can be received 
by tiie feeder bands and rolled up on the storage reel. 
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The feeder bands are expediently separated from each other on the 
storage reel, at a distance from each other in a direction parallel with flie axis 
of rotation of the storage reel. 

A scanning device can thus read off, for example, the values of the 
5 banknotes in the area between the feeder bands. The resulting distance 
between the feeder bands likewise means that the groove formed on the 
banknote does not have sharp folds and that the groove on the banknote has an 
even contour. This also means that the feeder bands are able to a greater extent 
to lie in line with each other, which saves space. 
10 The guide member preferably comprises two substantially parallel 

guide reels which are arranged substantially parallel with the axis of rotation 

of the storage reel. 

In this way, the feeder bands can be deflected in such a way that they 

reach the storage reel without warping or twisting. The guide reels also guide 
15 the introduced banknote in between the feeder bands. 

A furst drive motor is expediently arranged on the storage reel, and a 

second drive motor is arranged on the at least one buffer reel. 

In this way, the storage and buffer reels, respectively, can be driven by 

independent drive devices. The speeds of the storage and buffer reeV reels, 
20 respectively, can therefore be controlled independently, which is advantageous 

since tibe speeds of the storage and buffer reels differ depending on the number 

of rolled-up tums on the respective reel. Since the buffer reel according to the 

invention can be one in number and tiius only one drive motor is needed, this 

reduces the number of drive motors compared with the prior art. Several buffer 
25 reels can also be arranged for taking up the feeder band, as will be described 

below. Although this entails more moving parts, it can also bring advantages in 

terms of the design of the banknote cassette. 
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The guide member is preferably arranged to receive two outer and 
substantially parallel guide cylinders, substantiaUy parallel with and outside 
the guide reels and the banknote cassette. 

In this way, an external unit, for example a collect box, can be coupled 

5 to the banknote cassette and its guide member. This means that the two guide 
cylinders can be included in a dispensing device of a collect box. When the 
collect box is coupled to the banknote cassette, the guide member of the 
banknote cassette takes up the guide cylinders of the external unit. 

The guide cylinders and the outer guide reels are advantageously 

10 designed with tracks running round their axes of rotation, which tracks are 
placed in an area which is not covered by the feeder bands. Guide elements are 
expediently arranged in these tracks of the guide reels. The guide elements 
advantageously extend in the principal longitudinal direction of the feeder 
means and are arranged in a position such that they reach the tracks of the 

15 guide cylinders for example in a collect box upon coupling of the latter to the 
banknote cassette. 

In this way, banknotes are guided in and out of the guide member 
without any risk of the banknote being diverted off between a guide reel and a 
guide cylinder. This eliminates the risk of banknotes becoming caught in the 

20 guide member. 

The invention will be described in greater detail below on the basis of 

illustrative embodiments and with reference to the attached figures, where: 

Fig. 1 shows a diagrammatic perspective view of a device according to 

the invention in a first illustrative embodiment, 
25 Fig. 2 shows a diagrammatic side view of the device according to the 

invention in the furst illustrative embodiment. 

Fig. 3 shows a diagrammatic side view of a detailed enlargement of a 

guide member according to the invention, and 
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■ Fig. 4 shows a diagrammatic perspective view of a device according to 
the invention in a second illustrative embodiment. 

The invention will be described in greater detail below on the basis of 
an illustrative embodiment and with reference to the attached figures, in which 
5 Fig. 1 shows a device for storing flexible sheet material 3. The device is more 
generally designated as a banknote cassette. In order to make clear the function 
of the banknote cassette, parts which are not essential to the invention are not 
shown in the figures. Reference numbers shown in one figure may appear 

again in another figure. 
10 Fig. 1 shows the device 1 with the parts essential to the invention, that 

is to say a banknote cassette for receiving flexible sheet material 3 such as 
banknotes, etc. The words upper and lower relate to the situation illustrated in 
the figure. Thus, the upper face of the banknote 3 is visible in the figure, 
whereas the lower face of the banknote 3 is not visible in the figure. 
15 The banknote 3 is rolled up for storage on a storage reel 5 with the aid 

of three feeder bands 7, 8a and 8b shown in this illustrative embodiment. For 
the sake of clarity, the feeder bands 7, 8a and 8b are shown diagrammatically, 
roUed up on the storage reel 5. The storage reel 5 can rotate about its centre 
axis X-X and is driven with the aid of a first drive motor 18 via a drive band 
20 17. The feeder bands 7, 8a, 8b can be rolled up on the storage reel 5 alongside 
each other and in line with each other. 

The two outer feeder bands 8a and 8b are arranged at a distance firom 
the intermediate feeder band 7. This is so that the groove (not shown) on the 
banknote 3 will not be given sharp folds and the feeder bands 7, 8a and 8b are 
25 to a greater extent able to lie in line with each other, which saves space. In 
addition, this distance means that it is possible to read off the values, etc, of 
the banknotes without the feeder bands 7, 8a and 8b needing to be transparent. 
The feeder bands 7, 8a and 8b can be made of metal. Of course, other 
materials can also be used for tiie feeder bands. 
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When the banknote 3 or banknotes (for reasons of clarity, only one 
banknote is . shown in the figure) are rolled up on the storage reel 5, the two 
outer feeder bands support the upper outer areas of the banknote 3, and the 
intermediate feeder band 7 supports the central area of the lower face of the 
5 banknote 3. In the roUed-up position of the banknote, the three feeder bands 7, 
8a and 8b are arranged substantially in line with each other on the storage reel 
5 and a groove is formed on tiie banknote 3. In this way, the feeder bands 7, 8a 
and 8b fix the banknote 3 on the storage reel 5. In contrast to traditional 
storage reels, where an upper band and a lower band completely enclose and 
10 fix the banknote and thus produce a double feeder band thickness for each reel 
turn, the present invention means that each reel turn corresponds to the 
thickness of a single feeder band. 

A buffer reel 9 is also arranged on the device 1, here called the 
banknote cassette. This buffer reel 9 can rotate about its centre axis Y- Y and is 
15 driven by a second drive motor 19 with the aid of a drive band 20. The three 
feeder bands 7, 8a and 8b are arranged on the buffer reel 9 alongside each 
other and at a distance fi^om each other seen in the Y-Y direction of the centre 
axis. To save more space, the feeder bands 7, 8a and 8b can advantageously be 
rolled up closely adjacent to each other on the buffer reel 9. As the three 
20 feeder bands 7, 8a and 8b Ue in line with each other on the buffer reel 9, 
roUing on the latter saves space, hi contrast to the prior art, only one buffer 
reel is needed for the various feeder bands. 

From the buffer reel 9, tfie outer feeder bands 8a and 8b are diverted 
away fi^om the intermediate feeder band 7 in the direction of movement with 
25 the aid of support rollers 21. In this way, the three feeder bands 7, 8a and 8b 
can meet at a guide member 1 1, shown diagrammatically in Figure 1, in a 

direction towards each other. 

The feeder bands 7, 8a and 8b are deflected via two parallel guide reels 
15 and 16 to or fi-om the storage reel 5. On each guide reel, two tracks 33 have 
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been formed within the areas which are not covered by the feeder means. 
These tracks cooperate with four guide elements (34 and 35, shown in Figures 
2 and 3) and two guide cyUnders 30 and 3 1 (shown in Figures 2 and 3) so as to 
eliminate the risk of the banknote 3, during passage through the guide member 

5 1 1, turning off between the guide reels 15 and 16 and the guide cylinders 30 
and 3 1. The guide member 1 1 will be described m more detail below. 

Fig. 2 shows a diagrammatic side view of the device 1 according to the 
invention. This device is obtained using a feeder band arrangement illustrated 
in more detail than in Fig. 1. Fig. 2 also shows part of a collect box 4 which is 

10 coupled to the banknote cassette. However, the principle is the same as diat 
described in Fig. 1. The references shown in Fig. 1 correspond to the 
references shown in Fig. 2, except for the positions of the various members 
. and means. 

A wall 2 represents Ae wall of the banknote cassette. A side wall (not 
15 shown) can be mounted on the cassette with screws (not shown) in screw 
holes 6. It can be clearly seen how the storage reel 5 and tiie buffer reel 9 are 
arranged in the banknote cassette. The feeder bands 7 and 8b are Ulustrated by 
solid lines. Since one outer feeder band 8a is concealed by the other outer 
feeder band 8b, it is not indicated by any reference number. Broken lines 
20 indicate the feeder bands 7 and 8b not fidly roUed-up on the storage and buffer 
reels 5 and 9. In this position, tiie feeder bands are designated by 7' and 8b'. 
Since the central feeder band 7 in Fig. 2 is hidden behind feeder band 8b in its 
extent from the guide member 11 to the storage reel 5, the feeder means is 
indicated here by 8b and 8b' (that is to say the outer feeder band 8b visible in 
25 Fig. 2). 

Deflection rollers 21 provide for deflection of the feeder bands 7, 8a 
and 8b. In contrast to the arrangement in Fig. 1, the drive motors 18 and 19 
shown in Fig. 2 are arranged inside the respective reel, and no drive 
transmission with drive bands etc. need be used. The drive motors 18 and 19 
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effect rotation of tiie storage and buffer reels 5 and 9. This rotation is 
designated by R and R', respectively, for the respective reels and can vary in 

both directions of rotation. 

The guide member 11 comprises two parallel guide reels 15 and 16 and 
5 guide elements 34 and 35. The feeder bands 7, 8a and 8b are deflected to or 
from the storage reel 5. Two guide cylinders 30 and 31 are included in the 
collect box 4. On each guide reel and guide cylinder there are two tracks 33 
produced in those areas of the guide reels in the position which is not covered 
by the feeder means. That is to say between the feeder bands, viewed in the 
10 directions of the guide reels 15 and 16 and of the guide cylinders 30 and 31, 
parallel with their axes. The tracks 33 are thus of circular configuration around 
each respective guide cyUnder 30 and 3 1 and guide reel 15 and 16 in a position 
between the feeder bands 7, 8a and 8b. The guide member 1 1 will be 
described in greater detail below in Fig. 3. 
15 Fig. 3 shows a diagrammatic side view of a detaUed enlargement of a 

guide member 11 of the device according to the invention coupled to a collect 
box 4. The above-described tracks 33 cooperate with four guide elements 34 
and 35 (only 2 guide elements are shown in the figure) in order to eliminate 
the risk of the banknote 3, during passage through the guide member 1 1, 
20 turning off between the guide reels 15 and 16 and the guide cyUnders 30 and 
3 1 in the position where the collect box 4 is coupled to the banknote cassette. 
Each guide member 34 and 35 is arranged to reach between the guide reels 15 
and 16 and the guide cylinders 30 and 31. 

The guide elements 34 and 35 are mounted in the device, for example 
25 securely screwed to the guide member 11. so that these do not come into 
contact with the guide reels 15 and 16 and the guide cylinders 30 and 31. 
Since the guide elements are arranged with their end sections 40 (only one end 
section is shown in Fig. 3) in corresponding tracks 33, the banknote 3 cannot 
pass between the guide reels 15 and 16 and the guide cylinders 30 and 3 1. 
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The guide reels 15 and 16 and the guide cylinders 30 and 31 are freely 
rotatable about their axes, which are substantially parallel with the axes (X-X 
and Y-Y shown in Fig. 1) of the storage reel 5 and buffer reel 9, respectively. 
The guide cylinders 30 and 31 can also be arranged to rotate with inertia on 
the guide member in order to generate an inertia on introduction and 
dispensing of the banknote 3 to and from the device 1, that is to say the 
banknote cassette. 

Fig. 4 shows a diagrammatic perspective view of a device according to 
the invention in a second illustrative embodiment. The references in this figure 
correspond to the means and elements shown in Fig. 1 . 

According to this illustrative embodiment, two buffer reels 9' and 9' ' 
receive the feeder bands 7. 8a and 8b. These buffer reels 9' and 9" are driven 
by a drive motor 19 via the feeder bands 20' and 20". hi this way, the buffer 
can be provided in a narrow format, where the feeder means can be airanged 
in line and thus take up less space in width. This design also makes it possible 
to guide the two buffer reels 9' and 9" with separate guidance, either by 
means of a gear mechanism (not shown) or by separate drive motors (not 

shown). 

A fiirther embodiment according to the invention involves configuring 
the feeder means as five feeder bands (not shown in any of the figures). That is 
to say, outer feeder bands and a central feeder band can for example form a 
lower feeder band and the two intermediate feeder bands can form an upper 
band. Four reinforcing grooves are formed on the banknote according to this 
embodiment. These grooves generate a further stiffening of the banknote. 
Likewise, the central feeder band for example can be transparent, while the 
other bands can be made of metal. In this way. it is possible to reduce costs, as 
transparent bands are expensive to manufacture. At the same time, it is 
possible to scan through the transparent central feeder band, and the distances 
between the bands can be reduced and the feeder bands can be rolled up close 
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to each other on the buffer reel and storage reel. In this way, it is possible to 
further reduce the size of the banknote cassette. 
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Claims 



1. Device for storing flexible sheet material (3), which device (1) 
5 comprises a storage reel (5) for storing the flexible material (3); buffer means 

(9) for receiving feeder means (7, 8a, 8b). which feeder means (7. 8a, 8b) are 
arranged between the storage reel (5) and the buffer means (9) and can be 
roUed up on these; and at least one guide member (1 1) arranged on the feeder 
means (7. 8a, 8b) for guiding the flexible material (3) in, characterized in that 
1 0 the feeder means comprise at least three feeder bands (7, 8a, 8b). 

2. Device according to Claim 2, characterized in that the buffer means 
comprise at least one buffer reel (9). 

3. Device according to Claim 1 or 2, characterized In that at least a first 
feeder band (7) is diverted away from the other second feeder bands (8a, 8b) 

1 5 and these are then brought together at the guide member (11). 

4. Device according to any of the preceding claims, characterized in that 
the feeder bands (7, 8a, 8b) are separated at a distance from each other on the 
storage reel (5) in a direction paraUel with the axis (X-X) of the storage reel. 

5. Device according to any of the preceding claims, characterized in that 
20 the guide member comprises two substantially parallel guide reels (15. 16) 

arranged substantiaUy parallel with the axis (X-X) of the storage reel. 

6. Device according to any of the preceding claims, characterized in that 
a first drive motor (18) is arranged on the storage reel (5) and a second drive 
motor ( 1 9) is arranged on the at least one buffer reel (9). 

25 7. Device according to any of the preceding claims, characterized in that 
the guide member (11) is arranged to receive two outer substantially parallel 
guide cylinders (30, 31) substantially paraUel with and outside the guide reels 
(15. 16). 
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8. Device according to any of the preceding claims, characterized in that 
the guide reels (15, 16) and the outer guide cylinders (30, 31) are designed 
with tracks (33) running round their axes, which tracks (33) are placed in an 
area which is not covered by the feeder means (7, 8a, 8b). 

9. Device according to any of the preceding claims, characterized in that 
guide elements (34, 35) extending in the longitudinal direction of the feeder 
means are arranged in the tracks (33) of the guide reels (15, 16) in order to 
receive the outer guide cylinders (30, 31). 
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Fig. 2 
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Fig. 3 
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